Riluzole decreases synthesis of N-acetylaspartate and N-acetylaspartylglutamate in SH-SY5Y human neuroblastoma cells.
N-acetylaspartate (NAA) is present at very high concentrations in the brain and is used as a non-invasive marker of neuronal viability in magnetic resonance spectroscopy. N-acetylaspartylglutamate (NAAG) is an acetylated dipeptide formed from NAA, and may be an agonist of the mGluR3 receptor. Both NAA and NAAG are synthesized primarily in neurons. Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder resulting in motor neuron death, and progressive paralysis. Levels of both NAA and NAAG are reported to be decreased in ALS. Riluzole is a glutamatergic modulating agent used to treat ALS, but there are conflicting results in the literature concerning the recovery of NAA after riluzole treatment. We studied the effects of riluzole on the biosynthesis of both NAA and NAAG in SH-SY5Y human neuroblastoma cells. We used two methodologies to examine the effect; one involving radiolabel incorporation from corresponding substrates into NAA and NAAG, and the other involving the measurement of endogenous NAA and NAAG levels using HPLC. We show that riluzole treatment, which decreases glutamatergic neuronal excitation, decreases the synthesis and levels of both NAA and NAAG in SH-SY5Y cells in a dose and time dependant manner. These results suggest that the synthesis of NAA and NAAG may be coupled to glutamatergic neurotransmission, and further investigations along these lines are warranted.